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Abstract
Background:  Hip  fractures  conﬁgure  an  important  public  health  issue  and  are  associated  with
high mortality  taxes  and  lose  of  functionality.  Hip  fractures  refer  to  a  fracture  occurring  between
the edge  of  the  femoral  head  and  5  cm  below  the  lesser  trochanter.  They  are  common  in
orthopedic  emergencies.  The  number  of  proximal  femoral  fractures  is  likely  to  increase  as
the population  ages.  The  average  cost  of  care  during  the  initial  hospitalization  for  hip  frac-
ture can  be  estimated  about  US$  7,000  per  patient.  Femoral  fractures  are  painful  and  need
immediate  adequate  analgesia.  Treating  pain  femoral  fractures  is  difﬁcult  because  there  are
limited numbers  of  analgesics  available,  many  of  which  have  side  effects  that  can  limit  their
use. Opiates  are  the  most  used  drugs,  but  they  can  bring  some  complications.  In  this  context,
femoral nerve  blocks  can  be  a  safe  alternative.  It  is  a  speciﬁc  regional  anesthetic  technique
used by  doctors  in  emergency  medicine  to  provide  anesthesia  and  analgesia  of  the  affected  leg.
Objective:  To  compare  the  analgesic  efﬁcacy  of  intravenous  fentanyl  versus  femoral  nerve  block
before positioning  to  perform  spinal  anesthesia  in  patients  with  femoral  fractures  assessed  by
Pain Scales.
Methods:  A  systematic  review  of  scientiﬁc  literature  was  conducted.  Studies  described  as  ran-
domized controlled  trials  comparing  femoral  nerve  block  and  traditional  fentanyl  are  included. independently  assessed  potentially  eligible  trials  for  inclusion.  The
as  based  on  the  tool  developed  by  the  Cochrane  Collaboration  for
omized  controlled  trials.  The  Cochrane  Library,  Pubmed,  MedlineTwo reviewers  (MR  and  FH)
methodology  assessment  w
assessment  of  bias  for  rand
and Lilacs  were  searched  for  all  articles  published,  without  restriction  of  language  or  time.
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Results:  Two  studies  were  included  in  this  review.  Nerve  blockade  seemed  to  be  more  effective
than intravenous  fentanyl  for  preventing  pain  in  patients  suffering  from  a  femoral  fracture.  It
also reduced  the  use  of  additional  analgesia  and  made  lower  the  risk  for  systemic  complications.
Femoral nerve  block  reduced  the  time  to  perform  spinal  anesthesia  to  the  patient  who  will  be
subjected  to  surgery  and  facilitate  the  sitting  position  for  this.
Conclusion:  The  use  of  femoral  nerve  block  can  reduce  the  level  of  pain  and  the  need  for  addi-
tional analgesia.  There  are  less  adverse  systemic  events  associated  with  this  and  the  procedure
itself does  not  offer  greater  risks.  More  studies  are  required  for  further  conclusions.
© 2016  Published  by  Elsevier  Editora  Ltda.  on  behalf  of  Sociedade  Brasileira  de  Anestesiologia.
This is  an  open  access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Bloqueio  do  nervo  femoral  versus  fentanil  por  via  venosa  em  pacientes  adultos  com
fraturas  de  quadril  --  revisão  sistemática
Resumo
Justiﬁcativa:  As  fraturas  de  quadril  são  uma  questão  importante  de  saúde  pública  e  estão  asso-
ciadas a  altas  taxas  de  mortalidade  e  perda  de  funcionalidade.  As  fraturas  de  quadril  referem-se
a uma  fratura  que  ocorre  entre  a  borda  da  cabec¸a  femoral  e  cinco  centímetros  abaixo  do  trocan-
ter menor  e  são  comuns  em  emergências  ortopédicas.  O  número  de  fraturas  do  fêmur  proximal
provavelmente  aumentará  à  medida  que  a  populac¸ão  envelhece.  O  custo  médio  da  assistência
médica durante  a  hospitalizac¸ão  inicial  par  fratura  de  quadril  pode  ser  estimada  em  cerca  de
US$7.000 por  paciente.  As  fraturas  do  fêmur  são  dolorosas  e  requerem  analgesia  adequada  ime-
diata. O  tratamento  da  dor  causada  por  fraturas  de  fêmur  é  difícil  porque  há  um  número  limitado
de analgésicos  disponíveis,  muitos  dos  quais  têm  efeitos  colaterais  que  podem  limitar  o  seu  uso.
Os opioides  são  os  fármacos  mais  utilizados,  mas  podem  trazer  algumas  complicac¸ões.  Nesse
contexto,  os  bloqueios  do  nervo  femoral  podem  ser  uma  alternativa  segura.  É  uma  técnica  de
anestesia  regional  especíﬁca  usada  por  médicos  em  medicina  de  emergência  para  proporcionar
anestesia e  analgesia  do  membro  afetado.
Objetivo:  Comparar  a  eﬁcácia  analgésica  de  fentanil  versus  bloqueio  do  nervo  femoral  antes
do posicionamento  par  realizar  raquianestesia  em  pacientes  com  fratura  de  fêmur  avaliados
com escalas  de  dor.
Métodos:  Revisão  sistemática  da  literatura  cientíﬁca  foi  conduzida.  Estudos  descritos  como
ensaios clínicos  randomizados  que  comparam  bloqueio  do  nervo  femoral  e  fentanil  tradicional
foram incluídos.  Dois  autores  da  revisão  (MR  e  FH)  avaliaram  de  forma  independente  os  estudos
potencialmente  elegíveis  para  inclusão.  A  metodologia  da  avaliac¸ão  baseou-se  na  ferramenta
desenvolvida  pela  Colaborac¸ão  Cochrane  para  avaliac¸ão  de  viés  dos  ensaios  clínicos  random-
izados. As  bases  de  dados  da  Biblioteca  Cochrane,  PubMed,  Medline  e  Lilacs  foram  consultadas
para todos  os  artigos  publicados,  sem  restric¸ões  de  língua  ou  de  tempo.
Resultados:  Dois  estudos  foram  incluídos  nesta  revisão.  O  bloqueio  do  nervo  pareceu  ser  mais
eﬁcaz que  fentanil  por  via  intravenosa  para  a  prevenc¸ão  da  dor  em  pacientes  com  fratura
femoral. Também  reduziu  o  uso  de  analgesia  adicional  e  diminuiu  o  risco  de  complicac¸ões
sistêmicas.  O  bloqueio  femoral  reduziu  o  tempo  de  administrac¸ão  da  raquianestesia  ao  paciente
a ser  submetido  à  cirurgia  e  facilitou  a  posic¸ão  sentada  para  esse  ﬁm.
Conclusão:  O  uso  de  bloqueio  do  nervo  femoral  pode  reduzir  o  nível  de  dor  e  a  necessidade  de
analgesia adicional.  Há  menos  eventos  adversos  sistêmicos  associados  a  esse  procedimento  que
não oferece  maiores  riscos.  Mais  estudos  são  necessários  para  conclusões  adicionais.
© 2016  Publicado  por  Elsevier  Editora  Ltda.  em  nome  de  Sociedade  Brasileira  de  Anestesiologia.
Este e´ um  artigo  Open  Access  sob  uma  licenc¸a  CC  BY-NC-ND  (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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introductionip  fractures  refer  to  a  fracture  occurring  between  the  edge
f  the  femoral  head  and  5  cm  below  the  lesser  trochanter.
his  is  one  of  the  most  common  orthopaedic  emergencies.1,2
t
s
nip  fractures  conﬁgure  an  important  public  health  issue.  Its
mportance  lies  on  the  high  mortality  taxes  and  lose  of  func-
ionality  it  brings.  They  are  largely  linked  to  osteoporotic
tates  and  its  incidence  rates  are  known  to  increase  expo-
entially  with  age  in  both  women  and  men  in  most  regions
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iFemoral  nerve  block  vs  i.v.  fentanyl  in  adults  with  hip  fractu
of  the  world.3--5 Approximately  77,000  proximal  fractures
occur  in  the  United  Kingdom  each  year  at  an  estimated
cost  of  £ 2  billion.3,4 Nearly  300,000  hip  fractures  occur
each  year  in  the  United  States.6 The  average  cost  of  care
during  the  initial  hospitalization  for  hip  fracture  is  about
US$  7,000  per  patient.6 According  to  the  American  Academy
of  Orthopaedic  Surgeons,  in  1988  the  cost  of  hip  fractures
was  $  8.7  billion,  or  US$  34,400  per  patient.7 In  Brazil  there  is
few  data  about  hip  fractures.  One  research  conducted  in  Rio
de  Janeiro  demonstrated  that  hip  fractures  more  frequently
impair  elderly  people  between  80  and  89  years,  females  with
mild  systemic  disease.8 One  study  shows  that  the  peak  num-
ber  of  hip  fractures  occurs  between  the  ages  of  75  and  79
years  in  both  men  and  women,  and  the  number  of  individuals
suffering  the  consequences  of  fracture  is  much  larger  than
the  annual  incidence  because  some  fractures  incur  disability
for  a  period  much  longer  than  1  year  after  the  even.9
Approximately  98%  of  hip  fractures  are  managed  sur-
gically,  as  ﬁxation  provides  analgesia  and  chance  of
rehabilitation,  and  reduces  the  risk  of  complications.10
Femoral  fractures  are  painful  and  need  immediate  adequate
analgesia.11,12 At  rest,  approximately  one-third  of  patients
with  a  fractured  hip  will  have  mild  (or  no)  pain,  one-third
will  have  moderate  pain,  and  one-third  will  have  severe
pain.  On  movement,  however,  over  three-quarters  will  have
moderate  to  severe  pain.10 Opiates  and  non-steroidal  anti-
inﬂammatory  drugs  are  the  common  used  drugs,  but  they
can  bring  some  complications13 and  in  the  elderly  this
complications  are  even  more  serious  because  suboptimal
metabolism  due  to  loss  of  hepatic  and  renal  functions.  A
femoral  nerve  block  is  a  speciﬁc  regional  anesthetic  tech-
nique  used  by  doctors  in  emergency  medicine  to  provide
anesthesia  and  analgesia  of  the  affected  leg.14 It  can  reduce
pain  and  opioid  requirement  in  the  preoperative  period.
They  are  also  used  as  adjuncts  to  spinal  and  general  anes-
thesia,  and  should  always  be  considered  when  the  latter  is
administered.10
Given  these  issues,  the  relevance  of  this  review  lies  on
the  fact  that  as  hip  fractures  tend  to  increase  with  ageing
and  we  already  observe  the  populational  ageing  new  studies
about  treatment  of  safe  and  efﬁcacy  analgesia  are  required.
Objectives
The  main  goal  of  this  review  is  to  compare  the  analgesic
efﬁcacy  of  intravenous  fentanyl  versus  femoral  nerve  block
before  positioning  to  perform  spinal  anesthesia  in  patients
with  femoral  fractures  assessed  by  Pain  Scales.
Methods
The  present  study  consists  of  a  systematic  review  of
scientiﬁc  literature.  Studies  described  as  randomized  con-
trolled  trials  comparing  femoral  nerve  block  and  traditional
fentanyl  were  included.  Two  reviewers  (MR  and  FH)  inde-
pendently  assessed  potentially  eligible  trials  for  inclusion.
Disagreements  were  resolved  by  discussion  with  a third
reviewer.  Where  necessary,  the  trialists  were  contacted  for
additional  data  and  clariﬁcation.  The  methodology  assess-
ment  was  based  on  the  tool  developed  by  the  Cochrane
Collaboration  for  assessment  of  bias  for  randomized
n
p
f69
ontrolled  trials.  There  were  included  individuals  from
ll  ages  and  either  gender  presenting  a  femoral  fracture.
he  Cochrane  Library,  PUBMED,  MEDLINE  and  LILACS  were
earched  for  all  articles  published,  without  restriction  of
anguage  or  time.  Titles  and  abstracts  were  analyzed  for
edical  Sub  Headings  (MeSH)  terms.  The  following  search
erms  were  used:  (‘FEMORAL  FRACTURES’  [MESH]  AND  ‘FEN-
ANYL’  [All  Fields]  AND  ‘NERVE  BLOCK’  [All  Fields]).  When
t  was  necessary,  the  authors  screened  citations  of  the
ncluded  studies  or  searched  in  another  databases.
esults
he  search  was  started  in  August  2014  and  completed  in
ovember  2014.  There  were  screened  a  total  of  192  articles.
owever  not  all  were  suitable  for  inclusion  and  only  2  --
ccomplishing  the  characteristic  mentioned  above  --  were
ncluded  in  this  review  (Tables  1  and  2).15,16
iscussion
wo  small  studies  were  included  in  this  review:  Sia  200417
ealized  the  study  in  Italy  and  Iamaroon  201018 conducted
he  trial  in  Thailand.  Due  to  some  difﬁculty  in  blinding
esearch  and  participants  and  lack  of  intention  to  treat,
ost  they  present  some  type  of  bias  in  their  methodology.
his  may  limit  the  quality  of  the  evidence.
Undertreated  pain  can  lead  to  cardiovascular  events,
elirium;  depression,  sleep  disturbances  and  decreased
esponses  to  interventions  for  other  disease  states.19 Pain
an  lead  to  metabolic,  endocrine  and  electrolyte  changes
n  the  body.  Moreover,  the  physiological  responses  to  the
amage  can  contribute  to  chronic  persistent  pain  that  can
ccur  time  after  surgery.1 Treating  pain  femoral  fractures
s  difﬁcult  because  there  are  limited  number  of  analgesics
vailable,  many  of  which  have  side  effects  that  can  limit
heir  use.  The  management  of  acute  pain  combines  the  use
f  systemic  opioids,  paracetamol  and  non-steroidal  anti-
nﬂammatory  drugs.1 Fentanyl  is  a  lipophilic  opioid  stronger
han  morphine20 commonly  used  in  Brazil.  It  was  devel-
ped  40  years  ago  for  parenteral  administration  because
ue  to  a  fast  ﬁrst-pass  metabolism,  oral  administration  is
ot  available.  Fentanyl  belongs  to  phenylpiperidine  family
nd  is  50--100  times  more  potent  than  morphine.21 After
n  intravenous  bolus,  more  than  80%  of  the  administered
ose  can  distribute  from  plasma  to  highly  vascular  tissues
heart,  lung,  and  brain  less  than  5  min).22 In  Brazil  it  is  com-
only  used  as  an  adjuvant  drug  used  in  general  anesthesia.15
mong  the  80s  it  was  started  to  be  used  as  an  intraoperative
nalgesic  agent  with  few  adverse  events.  It  can  provide  car-
iovascular  stability  even  in  illness  patients,  but  there  is  a
irect  concentration--effect  relation  between  the  fentanyl
nd  respiratory  depression.  Doses  higher  than  2  ng/mL  are
ssociated  with  clinically  signiﬁcant  respiratory  depression.
he  degree  of  respiratory  depression  is  affected  by  the  types
f  surgical  population,  level  of  noxious  stimulation,  age,  and
ndividual  pharmacodynamic  responses.16Femoral  nerve  block  was  introduced  by  Fenwick  at  Syd-
ey  Hospital  in  1957  and  since  then  it  has  gradually  gained
opularity.23 Blockade  of  the  femoral  nerve  can  be  per-
ormed  using  a  nerve  stimulator  to  identify  the  nerve  and
70  F.V.  Hartmann  et  al.
Table  1  Iamaroon  2010.
Methods
Randomized  controlled  trial.  Patients  allocated  by
computer-generated  random  numbers  into  two  groups.
Random  allocation  sequence  concealed  in  opaque,  sealed
envelopes  until  a  group  was  assigned.
Participants
Siriraj  Hospital,  Bangkok,  Thailand.
64  participants  (32  =  FNB;  32  =  Fentanyl)  with  femoral
fractures:
Neck:  33  (FNB:  18;  Fentanyl:  15)
Intertrochanteric:  21  (FNB:  18;  Fentanyl:  13)
Shaft:  7  (FNB:  6;  Fentanyl:1)
Distal  part  of  femur:  3  (FNB:  0;  Fentanyl:  3)
Age: FNB  (65.1  ±  17.5);  Fentanyl  (68.2  ±  12.4)
Sex (male/female):  FNB  11/20;  Fentanyl  12/20
Interventions
Femoral  nerve  block  guided  by  a  peripheral  nerve
stimulator  using  30  mL  of  bupivacaine  0.3%  (20  mL  of
bupivacaine  0.5%  and  10  mL  of  normal  saline  0.9%)  versus
2 doses  of  IV  fentanyl  0.5  g  with  a  5  min  interval
between  the  doses.
Outcomes
Follow-up:  from  December  2006  to  May  2008.
Pain scores  15  min  after  analgesia  assessed  by  a  numeric
rating pain  scale  (FNB:  2.7  ±  2.6;  fentanyl:  3.3  ±  2.7);
p =  0.37
Pain  scores  during  positioning  for  spinal  anesthesia  (FNB:
6.1 ±  2.6;  Fentanyl:  5.9  ±  3.4);  p  =  0.8
Additional  fentanyl  requirement  (FNB:  19.5  ±  16.4;
Fentanyl:  17.1  ±  18.4);  p  =  0.59
Satisfaction  of  patient  position  (FNB:  yes  =  28;  no  =  4;
Fentanyl:  yes  =  26;  no  =  6);  p  =  0.49
Time  to  perform  spinal  anesthesia  (FNB:  7.0  ±  4.2;
Fentanyl:  6.6  ±  4.3);  p  =  0.74
Notes
Assessors  of  pain  were  blinded  to  the  patient’s  allocated
treatment  group.
Risk  of  Bias
Performance  bias  --  patients  were  aware  of  their
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Table  2  Sia  2004.
Methods
Randomized  controlled  trial.  The  patients  were  randomly
divided  into  two  groups:  FNB  (femoral  nerve  block)  and
IVA (IV  analgesia).
Participants
Azienda  Ospedaliera  Careggi,  Firenze,  Italy.
Twenty  patients  presenting  femoral  shaft  fractures.
Age:  FNB  (35  ±  11);  IVA  (32  ±  9).
Sex  (male/female):  FNB  7/3;  IVA  6/4.
Interventions
Femoral  nerve  block  guided  by  a  peripheral  nerve
stimulator  using  15  mL  of  lidocaine  1.5  versus  one  dose  of
IV fentanyl  3  g/kg.
Outcomes
Follow-up:  from  September  2002  to  November  2003.
Visual  Analogue  Pain  Scores  at  positioning  for  spinal
anesthesia  5  min  after  interventions:  FNB  =  0.5  ±  0.5;
IVA =  3.3  ±  1.4;  p  <  0.001
Time  to  perform  spinal  anesthesia  after  intervention
(min):  FNB  =  1.  8  ±  0.7;  IVA  =  3.0  ±  1.1;  p  <  0.05
Quality  of  patient  position  (0  to  3):  FNB  =  2.8  ±  0.4;
IVA =  1.6  ±  0.7;  p  <  0.005
Patient  acceptance  (yes/no);  FNB  =  10/0;  IVA  =  6/4.
Notes
Risk of  Bias
Risk  of  selection  bias  --  the  author  does  not  mention  the
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njecting  local  anesthetic  close  to  the  nerve;  using  a  blind
ethod  named  fascia  iliaca  block  that  uses  large  amounts  of
nesthetic;  using  another  blind  method  named  Three  in  One
lock  in  a  paravascular  approach  that  can  block  the  femoral,
bturator  and  lateral  cutaneous  nerves  with  a  single  injec-
ion;  or  using  an  ultrasound  guidance  to  identify  the  femoral
erve.24 One  survey  conducted  in  England  concluded  that
emoral  nerve  blocks  are  an  underutilized  effective  method
f  analgesia  for  patients  with  a  femoral  fracture  and  it  is
ssociated  with  a  low  risk  of  compartment  syndrome.25
It  is  said  that  the  use  of  femoral  nerve  blocks  brings  a  low
isk  of  adverse  events,  with  the  most  likely  being  vascular
aematoma,  nerve  damage,  infection  and  intravascular
nfection.1 Two  other  reviews  concluded  that  nerve  blockade
eemed  to  be  more  effective  than  opioids  alone  for  pre-
o
T
crandomization  criteria  nor  the  allocation  concealment.
enting  pain  in  patients  suffering  from  a  femoral  fracture.
his  was  showed  by  comparing  scores  assessed  by  different
ecognized  scales  which  measures  pain  before  and  after
he  procedure.13,26 Previous  studies  have  demonstrated
he  efﬁcacy  of  nerve  blocks.27,28 Although  Iamaroon18 did
ot  report  statistically  signiﬁcant  analgesic  effect  between
emoral  nerve  block  and  intravenous  fentanyl,  Sia17 showed
hat  the  scores  of  pain  at  positioning  for  spinal  anesthesia
nd  the  time  required  to  perform  spinal  anesthesia  were
ower  in  the  group  that  received  femoral  nerve  block.  The
uality  of  patient  position  and  the  patient  acceptance  were
igher  in  the  group  submitted  to  the  femoral  nerve  block.
ay  be  the  inconclusive  effects  of  Iamaroon  were  due  to
uboptimal  dose  of  local  anesthetic.
Berry23 in  1997  stated  that  the  femoral  nerve  block  pro-
ides  almost  total  pain  relief  and  abolition  of  muscle  spasm
ithin  a  few  minutes;  there  is  negligible  systemic  reaction
o  the  block  procedure;  pain  during  procedures  which  often
ecessitate  patient  movement  can  be  prevented.
onclusions
he  use  of  femoral  nerve  block  seems  to  be  more  effective
han  intravenous  fentanyl.  But  the  small  sample,  the  lack
f  uniformity  and  the  bias  diminish  the  quality  of  evidence.
here  are  necessary  more  comparative  studies  for  further
onclusions.
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